A precision ultrasonic velocimeter and a new differential method of calculation of specific concentration increments were employed to study the nonlinear acoustic properties of aqueous solutions of ten amino acids and six proteins. The greater precision of the velocity measurements allows much more dilute solutions to be treated, providing for a wider range of amino acids and proteins to be studied. The specific increment of B/.4 of amino acids was found to exhibit a significant sensitivity to change of position or replacement of a single atomic group of the solute molecule. A strong influence of the character of the solute-solvent interaction on the B/.4 value is revealed. It is shown that the specific increment of B/.4 of a solute could be much more sensitive to the molecular structural features than other parameters such as the specific increments of sound velocity and density.
INTRODUCTION

Data on the acoustic nonlinear parameter B/.4 of aqueous solutions of organic and inorganic compounds suggest that it is dependent upon the chemical composition of solutions and upon the molecular structure of the solute. •-•ø
Current methods and instruments employed for measuring the nonlinearity parameter B/.4 contribute relatively large errors and, therefore, high concentrations of solute in solutions are required in order to make reasonable determinations. This difficulty limits the number of solutions of biological compounds that can be studied. In studies of the molecular physics of solutions it is usually not necessary to know the absolute values of corresponding physico-chemical, thermodynamic, and acoustic parameters, but rather the increments of these parameters; that is, the difference between solution and solvent. Thus, a differential method for calculating the concentration increment of the nonlinearity parameter B/.4 of the solute is developed, which requires only knowledge of concentration slopes of the corresponding solution parameters. The accuracy of the relative measurements of the nonlinearity parameter is better than 0.3%, which makes it possible to carry out systematic investigations to find correlations between the nonlinearity parameter B/,4 of dilute aqueous solutions of biological substances and molecular structure of the solute. 
I. REQUIRED SENSITIVITY FOR INVESTIGATION OF THE NONLINEAR PROPERTIES OF BIOMOLECULAR SOLUTIONS AND THE ERRORS OF THE
II. A RELATIVE THERMODYNAMIC METHOD FOR DETERMINATION OF THE NONLINEAR PROPERTIES OF SOLUTIONS
A significant reduction in the error of evaluation of the relative contribution of a solute to the nonlinear properties of a solution can,be obtained by a differential method of calculation of specific increments of the B/`4 parameter, described below. The most important feature of this method is that only differential values (derivatives) are needed such as the concentration slopes of sound velocity, density, heat capacity, coefficient of thermal expansion, and derivatives of (dU /dp) r and (dU /dT)p.
The 
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[a] = 4oe/ao -4V, The high-pressure vessel, containing the measuring cell, is placed in the thermostated water bath, where the temperature is maintained with an accuracy _+ 0.05 *C. In the entire range of temperature and pressure changes, respectively, 0 to 100 *C and 1 to 2500 bar, the accuracy of the relative sound velocity measurements is better than 10-3 %. Analysis of possible errors in the method of relative measurements of the nonlinearity parameter B/A shows that an accuracy better than + 0.3% is achievable for measurements of small changes of the nonlinearity parameter.
IV. MATERIALS AND METHODS
All the amino acids and proteins studied herein were obtained from Sigma Chemicals and were used without further purification, except collagen, which was isolated from porcine skin.
Solutions were prepared using distilled, degassed water. Concentrations of the compounds were determined by weighing 20-30 mg of the solute material, with precision of __+ 0.05 mg, and the necessary amount of water. Concentration of the collagen in solution was determinated from the dry weight, i.e., by weighing some amount of solution, drying it at the temperature of 110 *C, and weighing the dehydrated residue. Tables III and IV lend support to this view. In the case of glycine (see Table III Table III that   TABLE III Table II shows the correlation between the molecular weight of a protein and the specific increment orb/A. In contrast to amino acids, proteins of increasing molecular weight exhibit increasing values of A(B/A)/C, except hemoglobin for which A(B/,4) seems to be related to the major subunits, rather than to the molecule as a whole. The largest value of A (B/A)/C in Table II is •L. Bjorno, "Characterization of biological media by means of their nonlinearity," Ultrasonics 24, 254-259 (1986).
